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This unit is designed to help the intersediate 
elesentary school student becose avare of the history of paper, the 
papersaking process, the variety of uses and kinds of paper, the 
econosic aspects of the paper industry, and the isportance of 
recycling. It includes 13 sajor concepts relating to paper, the 
behavioral objectives and expected student criteria for evaluation of 
each concept, pretests and posttests, background inforsation 
(including a list of vocabulary definitions) , suggested sequence of 
activities and appropriate sethodologies, a bibliography of student 
and teacher reference saterials, a list of aopropriate filns, and 
forss to record individual student data. (BIB) 
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SETTING 



The settiny lor the unit .-nodel can oe the intermeaia-e 
«gracie or any elementary school in the United States*. Tne unit 
concerns xtselt with paper - a product or which even tne cul- 
turally deprived student has come into contact. The unit is 
sp.3ciiically planned to make tne student aware, tnrou^h active 
involvement, or tne history oi paper; the papermaking process- 
the variety oi uses and kinds oi paper; the economic aspects 
oi the paper industry; and the importance oi recycling. 



*While It IS not essential to the unit, a vis. c to a wood 
source, paper mill, or paper processing plant would ue most 
helptul. The teacher should check with the company to ue 
visited to be sure there arc no danyers involved and to sec 
il children o£ her aye yroup are allowed to tour tne company 
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CONCEPTS 



I. Paper has been and remains a useful tool to mankind. 

II. Paper is by no means a new invention; it has been used 
m various parts of tlie world since ancient time. 

III. The first waiting materials did not consist of paoor, ^-^c 
were clay, papy/.us, metals, stone, tree leaves / bar:^ ! 
wood coateu wit,^. wax, etc. However, it seems tr.at tnc 
first use of paper was specifically for writing. 

IV. The first recorded process of papermakmg originated in 

the Far East, m China, and filtered westward through the 
centuries . 

V. In the Far East paper was made from vegetable fibers and 
ba;nboo; in tnc West, during the middle ages, paper wa^. 
largely made from rags of cotton and linen; today wood 
pulp is the resource most widely used m papermakmg. 
All three materials have a common denoramator-they contain 
cellulose, the basis of paper. 

VI. During the past century in particular, paper has been 
used not only in the field of communications, but for 
many diverse purposes: packaging, consumer products, 
household items, building materials, and others. As 
technology expands, certainly new uses will be created 
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in 


the future. 




The 


modern-day process 


of making paper 


following steps: 




1. 


selection of trees 


and cutting 


2. 


removal of bark 




3. 


yrindincj . chippmy , 


and cooking of 


4. 


blcachiny , bcatiny , 


and refining 


5. 


papermakmg - Fourdrmier machine 


6 . 


color , siziay , and 


" finishing" 


7, 


distribution 
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VIII. The process of papormaking involves extensive use and 
depletion of one of the world's resources: wood from 
forests, steps must be taken to replenish this resource 
(and some measures are already in effect), or we must 
find paper substitutes. 

IX. Paper mills are usually located near a source of wood and 
water. 

X. Paper's characteristics correspond to the puruose for 
which It will be used. 
Varieties of Paper; 

1. soft and weak (newsprint, newspapers, leaflets, etc.) 

2. hard and strong (buildiny materials, magazines, oaper 
furr.iture, etc.) ^ 

3. absorbent (towels, blotters, etc.) 

4. non-absorbent (art papers, magazines, etc.) 

5. slick and smooth (gift wrapping, glossy magazines) 

b. rough (laminated, corrugated for packaging, etc.) 

XI. Some papers are bxo-degradable ; they return naturally to 
the soil, others are so treated that they cannot return 
to the soil without man's intermediary effort. (e.g. 
Japanese plastic-paper, paper colored with non-degradable 
chemicals, paper treated with non-degradable chemicals). 

XII. Paper, its processing, consumption and waste, can be a 
destructive agent in the environment. Man must find a 
way to use paper constructively, while simultaneously 
eliminating its harmful effects and its waste. 

XIII. Paper, its processing, consumption and recycling, provides 
opportunities for many and varied vocational careers. 
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Concept Number 



BEHAVIORAL OBJECTIVES 



VIII. 



IX. 



II. i< IV. 



V. 



I. & VI 



VII. 



XI, 



4. 



5. 



7. 



Seventy percent of the students should oe 
able to list at least four possible conse- 
quences of the depletion of trees 
papermaking . 



One hundred percent of the students snoald 
be able to explain in no more than twenty- 
five words why paper mills are located near 
a source of water and near forests. 

Ninety percent of the students should demon- 
strate a knowledge of the origin and nis- 
torical spread of papermaking by numbering 
in sequential order the ancient and modern 
civilizations that used the process. 

Ninety percent or the students should be 
able to match up materials used for paper- 
making with the historical era in which they 
were used, with one hundred percent a^-curacy. 

Ninety percent of the students should list 
at least two types of paper products used 
m each of the following areas: packaging, 
household products, buiiaing materials, and 
communications . 

Eighty percent of the students should recog- 
nize and place in sequential order at least 
five of the seven steps m the papermaking 
process while looking at the flow chart. 
(See Background Information for the flow 
chart, which may be reproduced) . 

Nincty-five percent of the class should 
recognize at least two types of paper wnich 
are not bio-dogradable and be able to tell 
why t/iey arc not. 

Ono nundrcd percent of tiic students should 
name and explain at Icayt five ways u.ai 
paper has been important m man's history. 
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Ninety percent of the class should name three 
paper products and describe one way to reuse 
one of them. 

One hundred percent of the class will cut 
down on paper consumption by periornun.j at 
least one of the following activiL^cs/ 

1. saving art and construction paper scraps 

in a scrap box, eighty percent of tne time. 

2. using both sides of all paper m school 
for an entire week. 

3. saving newspapers for recycling and 
bringing them to school for transfer to 
a recycling center, eighty percent of 
the time. 

4. devising one recycling project and using 
It eighty percent of the time at school 
or at home. 

5. listing alternatives to paper products, 
choosing one, and using the substitute 
eighty percent of the time. 

"Inventory sheets" m^^y be devised for the 
students to use in keeping a record of thuir 
activities . 

Ninety percent oi the pupils should be able 
to list at least two reasons why there must 
be a sound re-f orestat ion (replenishing 
and/or replanting) plan. 

Ninety percent of the students should be 
able to name at least five writing materials 
used before paper was invented. 

Ninety percent of the students should be 
able to list at least three varieties of 
paper and a particular use for each quality. 



One hundred percent of the students should 
be able to name and describe, m twenty-five 
words or less, some of the duties of one 
vocation or career related to papermakmg 
(processing, consumption, or recycling) . 



PRE-POST TEST 



Related Behavioral 
Objective 



1« 1. If trees were cu' down and useri np until 

none remained, what four possible 
consequences can you name? 



c . 



2. 2. Explain in no more than twenty-five 

words why paper mills are located near 
a source of water (on river) and near 
forests . 
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3. Numl^er the following countries ir* orcer 
to show where papermakin-j ;::eaar. a^d how 
the process of making paper spread. 
(The first country to make and use paper 
will be #1, etc.) 



Egypt ^France ^China 

Mexico United States 



4. In ancient times paper was made from 



During the middle ages, paper was made 

from . ■ 

Today most paper is made from 



Re la tea Behaviora 1 
Ob jccti VP 



4. cont, 4* Choose from possible answers: wood pulp, 

bamboo, papyrus, cotton, vegetable fibers, 
linen • 

5» 5* Name at least two types of paper or 

paper products used in each area; 

Houst:ihold items: and 

Buildincj materials: ^ana 

Packaging materials: and 

Communications : and 



o 



Place a number (1 to 7) in front of each 
step of the papermaking process to show 
that you know the correct order of paper 
processing. You may look at the flow 
chart as you work, 

1 put into machine to make paper 

2 removal of bark 
^ color, sizing, and finishing 

distribution of paper 
^ selection and cutting of trees 
6 grinding, chipping, and cooking of 
chips 

^ bleaching, beating, and refining 

7. 7. Underline the types of paper which arc 

least likely to be bio-do jrr.iablc : 

a, paper coated with plastic 

b, paper treated with chemicals 

c, colored tissue paper 

d, paper made from vegetable iiLors 

o. Name five v/ays that paper has ucc 
important m man's history, 
a , 

b , 

c , 
d , 

e . 
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Rg latod Behavioral 
Qbiecti\'c 
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Name three paper products and explain 
in no more than twenty-five words a 
cjood way to reuse one of them. 



10- It IS possible for all ci us to cut 

down on paper consumption. Explain how 
you can help. 



11- List two reasons wliy forests should be 
replanted after being chopped down. 



12. Name five materials which were used to 
write on before paper was invented. 



1^- List three varieties of paper and explain 
one use that each quality has. 



14. Ciioose a vocation or career related to 

papermakimj (processing, consumpLion , or 
recycling) . Descriijc m no more tnan 
twonty-fivc words some duties a person 
in this position might perform. 



ANSWE:^ KLY FOR PRE-POST TEST 



a. Man would have to create new ways to produce oxyyen 

o. Man wo,.ia r.avc to stop soil erosion without the aid of 
trees . 

c. There would Le r.o wood available. 

d. Mill^ would be out of ousmess and une.T>ploy.T.e:;c wg-;!^:. 
result. 

c. Paper ar.u other products now made fror.i wooc; v;o..lu ..ave 

to DC syritrics izeo in other ways. 
(Or any otner acceptable answers) 

Answers will vary. Forests are the source of raw materials 
lor paper iTiiils. Water is used m tne papermakmg process 
for electricity and for transportation. 

_2__ Eiv/pt _J_ France 1 China 

^ Mexico 5 Ur.ited States 

In ancient times paper was .Tado' from \- eqetaule fibers . 
oan>id£2.- I- '-'iG Middle Ages from cotton, and linen~ ^Today 
most paper is made from wood pulp . 

Answers will vary. So.ae possible responses are: 
Housenold ite.as; toilet paper and paper towqlj 
Buiidin'.j -materials ; wallpaper and roofiiv; 

Pockagmg materials: paper ba-ts and paperboard containers 
Coau.vunications : writiu-; paper and paper for books 

P-it iPto n.aci'.me to make paper 

2 removal oi ijark 

color. Sizi.'uj, imisnin-j 
GistriDution of paper 



JL__ selection arid cuttmy of trees 

qrindincj, cnippmy, and cookiny oi cnipi 



4 ;jleacj-iin'-; . .r.atincj, and refininy 

Unocrlmc tnu types oi paper which arc Irust liKcly to ;je 
bio-acgradabic : 

a . _P apc r coat 'j . v.- ^ t ; -. ' p 1 a s t . c 

ij . Paper treated Wxtn ;-hu:urais 

c. Coloicd tissue paper 

c. Paper muue fro;r, ve.jcta;jle iibers 



Answers v/ili vary. 

a. ccaiinunicuLion 

b. packay i.n<,j 

c. use m piiotO'jraphy 
ci. use in art 

c. record my anyttiiny 



Possible responses: 



PossidIc oxaiaplos: 

u. Miik cartons may be reused in art pro:cv.-.o ..j - 

0. Oranye juice copitainer to store pencil^. ' """" 
c. Old mayaziuGS fur art work 

Accept aiiy reasonable answers 

Answers will vary and must be evaluated individually bv the 
teacher. 

Forests snould be replanted after beiny chopped down so 
taat tne supply of trees does not Decome depleted, to ore vent 
soil oroSK.i m areas where trees now yrow, and to supoly 
oxyycii. (Or any other acceptable answers) 

Any five of the following are acceptable: Stone, clay 
oricks, table books, leaves, bark, parchment, and papyrns. 

Any of the followiny arc acceptable: 

1. soft and weak (Newspapers, leaflets, newsprint) 
hard and strong (building materials, magazines, paper 
furniture) 

absorbent (towels, blotters, etc.) 
Non-absorbent (art papers, magazines, etc.) 
Slick and smooth (gift wrapping, glossy magazines) 
Rough (laminated, corrugated for packaging, etc.) 

Answers will vary. Examples: Lumberjack, forester, truck 
driver, lork lirt operator, commercial artist, salesman 
plant operator, etc. (See Background information on 
careers related to the paper industry) . 



2. 

3 . 
4. 
5 . 
6 . 



BACKGROUND INFORMATION 



The lessons coP.tiainod in this unit need not be taught m 
sequential order, nor need all the activities ir each lesson 
oe included. The choiee of activities and the order m which 
tney are used will be left to the discretion of the teacher. 

VOCABULARY 



Bio-dc.,radablo - describes any product which is capable of 
returning naturally to the soil. 

Calliqraphv - fair or elegant writing; handwriting in general. 

Fourd rime r - (Fur-drin-eer ) tlie name of brothers who improved 
upon a previously-invented papermaking machine. Their 
macnine, m some form, is still used todav and bears their 
name . 



Kraft paper - a very high-strength paper, usually unbleached" 
and used for wrapping purposes. 

Pa£cr - a harmonious combination of cellulose fibers formed 

in water suspension on machine wire, and bound together by 
weaving the fibers and by bonding agents. 

Paper industry - includes manufacturers of pulp, paper, and 
paperboard and those who convert these materials into 
useful products. 

Pu^o - a papermaking material existing in a disintegrated wet 
or dry fibrous state; the stage of paper before it enters 
the papermaking machine. 

Reclaimca tihors - another term for fibers (or papers) t.o be 
recycled . 

-^^^y^^^'"^^ - ^'^^^ process ol chemically reproducing a product over 
again tor too su.t.g or tor dxfferent purposes. (Example: 
Waste paper can be taken back to a paper company. It is 
put into a nugc vat tilled witn water and chemicals and 
remade into i^ulp.) Recycling is important m ecology 
oecause it not only eliminates acditions to the dump out 
conserves on natural resources. 

Rc iorestation - tne rcplaiitjng of trees a iter tne torc::t ;.us 
oecn partially or totally depleted oi vegetation. 
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Ke (SO - 



tnc process oi asiiuj a product over ayaia lor tne same 
or uiitoronL purpose without chancjiny its form. (Example. 
miU cartons lirst used lor milk can then be used for • 
planters, mixing paijits, etc.) 



i - a water resistmcj material which is added to paper. 
^^"^^^ - anotnor term for pulp. 

Today, wxti^. our abundance of paper, it is difficult to 
comprohciKi tnat there was ever a time when thas commoditv was 
not readily available . it is interesting to trace the various 
materials m use prior to the advent of paper and to try to 
realize how impossible it would be for modern civilization to 
enaure, even tor an hour, the total lac^ of this indispensable 
material. 

Stone was probably the first material upon which effiyies 
ana later characters and letters were yraven. Through this 
medium ot expression countless historical records have been 
preserved. 

The ancient Chaldeans stamped characters or letters into 
clay bricks or tablets of various sizes. A wedge-shaped 
bone served as a stylus to press the characters into the soft 
clay, which was thej-i baked hard. 

The use of sucii metals as brass, copper, bronze, and lead 
tor writing maLcrials was not unknown to ancient civilizations. 
Sneets of lead and other metals wore used for preserving 
treaties, laws and alliances. In the Bible (Job: xix, 24) 
reference is made to tne use of "an iron pen and lead.'' ^Tne 
Komans used bronze to record tneir memorials, and on tne Held 
of oattle Roman soldiers wrote tneir wills on their metal 
uuckles or on the scabuards of tneir swords. 

Table books, composed of pieces of wood from bo:< ana citron 
trees were used long ijciore the time of iiomcr (gth centur-/ B.C.) 
•Tne sections of wooa were usually covered w.tr. a th .n coa t i .-.g 
ol wax, cnalk, or plaster, and letters or :;,arks were scratcheu 
into^thc coating witr. a metal or bone stylus. Wit;. t;-.is mctnod, 
tne letters could be erased by recoatmg ti.e wooder. ooaras. 
Tne separate boards were fastened together with leather t/;ungs 
ai.u t.ierci.y conpost'O a ;.ook, called a cou.;-;. T..eso tabic ;;ooks 
seem to r.avc rc.-.:,a i .'.cd m use Ion-) after tn.- ...vent .on oi -ouu'jc , 
ior tncjr oxistcr.ce xs recorded in Europe us i_atc as Ln< Legm- 
:.ing ot tne 14Lr, cei\tury anu arc spoken oi i.., t;.c works oi 
Cnauccr (c. lJ44-144(J) . 
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WL-LtiiKj oii palm and other species of leaves was practiced 
irom earliest times. in ancLem; Syracuse a judge wrote on 
olivo tree loaves t;ie names ot persons condemned to banisnment. 
The sentence was termed "pccalism", from the Greek word for 
"leaf". WritiiKj on leaves was practiced until recent times m 
some parts of India and Ceylon. The Ceylonese used the leaves 
of tlic talipot tree bec:ause t;;csc were broad and long and well- 
sj.ted lor wratin.j. m Assam th.e leaves oi tnc uloc were usea, 
while m other parts of India tne leaves oi the pal.v.yru v;cre 
employed. From tne larye palmy leaves strips of any'des^rca 
lei-.qtn a.id aoout two inches m width v.'ere cut. A metal stylus 
leit maentatjons m the leaf, and these scratches were then 
filled with a black piyment whicii made the letters discernable 
and diStmct. Each leaf 'was pierced with two holes, and tiie 
leaves were strun-j toyether with cords, makm.j a book xn 
ancient times. Tiie word "leaf" is now used to name a part of 
a modern book. 

Tne bark c^.. certain trees has been used as a v;r:L.ting 
material m almosc every historical period and locality. Tne 
American Indians wrote their siqn language with woooen sticks 
and liquid pigment upon the immaculate bark of the wh.ite birch 
tree. The aborigines of Mexico and Central and Soutii America 
have, at one time or another, made a sort of paper by beating 
the inner bark of the moraccous tree. However, the aboriginal 
people formerly occupying the territory now comprising the 
United States and Canada never made any material that even 
resembled paper. 

Tne use of parcii:aeni as a writing material also antedates 
paper, the name "parchment" being derived from Pergamum, ancient 
city of Asia Minor. Parc;iment is made troin tiie split skin ot 
tr.o sheep. Tiie gram or wool side of tiie skin is made into 
skiVer; tiie flesi^. or l.;.in(j side of the skin is con"crted into 
ti.e ;;ost parciiment. Vellum is made fiom calfskin, goatskin, or 
laiUDSkir. . 

Papyrus ib not paper i;. the true sense; it v/as , howc^vcr, 
t;.c nrst writuig material to assume ;iiany oi tiie properties of 
tne substance we nov/ k;iow uS paper. Papyrus is a ianii riated 
material; true paper must uc made from disintrcgrated fiber. 
It v/oulci oe possible to avniuiacture true paper from tne papyrus 
plant since it contains cciluiosc. The term "rice paper" is 
a ,nis:;o;r.cr . Rice oapcr u ti.m Substance c.it spirally ironi 
tiic inner pith of tne Fatsiu papyri Icra tree and iias ;io relation 
wiiatever to rice or to true paper. It is ^seci lu Cnma lor 
painting . 
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HISTORY OF PAPEimKING 



The tccnniquos of early papermaking were developed over 
loay periods of time. Papermaking began about A.D. 105 when a 
Cainese court official developed the idea of forming a sheet 
of paper from the macerated bark of tree, hemp waste, old raqs 
anc fish nets. it is believed that the spread of wrininy 
(calligraphy) m China influenced the development of paper more 
tnan any other event. it is highly probable that the Chinese 
conceived the idea of matting and intertwining vegetable 
tioors .nto sheets of paper through their knowledge of felt- 
maKingand cloth weaving. The first paper was probably fabri- 
cated irom disintegrated cloth, but before long the bark of 
trees and other vegetable materials were employed. 

For over 500 years the art of papermaking remained i- 
Cnina. At the beginning of the 7th century knowledge of paper- 
making spread to Japan when manuscript books were introduced 
by Buddhist monks. 



Over SIX centuries elapsed before the art of papermakmq 
found Its way westward, foUowino the caravan routes from the 
Pacific Ocean to the Mediterranean. In the eighth century 
the Arabs captured Samarkand from the Chinese, learned their 
cratt, and then set up a papermiU in Baghdad. Following caravan 
routes through Baghdau and Damascus, the art of papermaking 
reached Egypt in the 10th century. From the continent of 
Atrica Lt spread across the Mediterranean Sea to Europe. 
There was a lapse of about 1,000 years between the invention of 
paper m China in 105 and its use on the European continent in 
Sicily m about 1102. During the 12th and 14th centuries paper 
mills were run by the Spanish, Dutch, French, Italians and 
Germans. it was at the beginning of the 14th century that paper 
was tirst used in England; however, it was not until the I5th 
century tliat paper was manufactured tnere. 

In 1575, the Spanish built the first paper mill in tuc 
vVestern Hemisphere m Mexico. However, it was more than one 
nuiKired years later, in l.y;0 m Germantown, Pa., that the 
first paper mill was built m the colonies of Nortn /^-nerica 
Until then, paper used Dy the colonies was imported from Europe 



Sununary ol Development Within Countries 
(Numbers correspond to those on map, page 16a) 



1. 105 A.D. China 

2. 7th Century Japan 

J. 8th Century Arabia (Bayhdad) 

4. loth Century Egypt 

'3. 10th Century Morocco 

0. 1102 Sicily 

7. 12th - 14th Europe (Spain, France, Italy, Netherlands, 
Centuries Germany) 

d. 15th Century England 

Mexico (first paper mill in Western 
Hemisphere) 

10. 1690 America (first paper mill in Germantown, 

Pennsylvania) 
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IMl'ORTANT NAMES I.\ THE HISTORY OF PAPERMAKING 



ui-Lua - A Cnmcsc scholar who was dissatisfied witi. silk 
aau oaniboo writmy aw.erials. He made tne first "real" 
writiiuj paper from the malbcrry plant. 

do Rcawraur - A Preach scientist who observed t.;e w^. . 

Its nest. Tr*e insect would rub tiny wooci i.ocrL .ooso" 
iron: a dry pose ana mix them with the secrot.on^ from its 
own Dody oy cr.owmq. When the mixture dried it rormcc; a 
paper-like material from which the wasp built its nest. 

Kellar - A Gorman wno in 1B44 patented a wood-.jnnd uv.j macnine 
wnere sticks of wood were forced against a grindstone 
wniic v/ator was added. 

IB;? ^^^^^^^ 

Benjamin Tighman - In ly-,7 this American chemist further developea 
a caemical process for breaking down wood fibers, called the 
suipiixte process . 

C. F. Dahl - In IBb'. the last of the three wooa-breakmg processes 
sulphate, was developed by Dahl. Today, it is the r.ost 
popular method. 

Nxcnolas Robert - A Frenchman who in 1790 patcntea a macnine for 
n.aKing paper m a continuous roll, 

Fourdrinier brotners - Tnese men made an improvoc version oi 

Kooert's papera-.akia-,- maciiine in London. Today tr.c macnine 
tnou'.n; mooiiied considerably over tne years, stili uears ' 
t.icir name. 



THE PAPERMAKING PROCESS 
FROM FOREST TO DISTRIBUTION 



This informational section is to be used in conjunction 
with tne iliustrated sneets immediately followiny on pages 23 
to 2 5. 

Facts ir.dicate that tne paper industry .s very .niporL^nc 
to tr,o U.S. economy in addition to paper's manv valuai^le 
consu.aer uses. There are over BOO mills i,; tne Uniteci Statos. 
A typical mill employs 3,000 people; uses lln,000 tons ol coal 
lor fuel; utilizes enough electricity to run 4,000 housenolds- 
uses over $12,500 worth of rags to clean its machinery; uses 
.nil lions or tons of chemicals; and consumes over 40 million 
gallons of water (175 gallons per finished pound of paper) 
daily. 

Wnen trees are removed from the forest, tney must oe 
replaced to insure tnat tne supply does not uecome depictcu. 
Small mill owners cannot do the job necessary oecause of tnoir 
limited area and the prohibitive price of replacing trees. 
Therefore, large factories must take the initiative in proper 
forest management if a sound reforestation program is to be 
carried on. 
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SELECTi\'G . CUTTi:.'G, SHIPPING, AND STORING 

A forester, trained either by tiie government or ir/ a 
ijriVcitoly-owned mill, selects the trees that are to ;je cut. 
Quality of paper is dependent upon the quality of wood. 
T'.ic forester base^ his selection upon tne ncight, condition, 
and type of trees, ana the density of the forest. Tne density 
of the trees is also i;'iportant because tne cicnser tbe wood, tlie 
;ieav.er it .s a:;d the jreater tne yiela of iiner per cubic' loot 
Tne trees tnat are selected for cutting arc ::iarkcd witii spray 
pao-nt . (A:iot;.er metr.ou is to spray the trees tnat are not 
to no cut.) Tne cnoppers must also oe skilled workers, c.'^ they 
:in.3t i.^rst cut ;jr:inc:ios from larger trees and must aocide m 
wi-.ic;, direction tne trees will fall. After le ii : lUj, trees can 
e.tner ;^e cut intu snorter len^-ths on location or siiippco to 
tne mill for further cutting. 

oh;pment is cit.icr ,v/ floatmo, true-;, r...I, or n:.rge . 
T..e .t.ctnoa depeiids upo,. availaoic lacilitico, I(;;.-ution oi t;.e 
mill, vino cost. Generally mills arc locate.; near t.,c. su..rces 
oL tne wooa and water supplies. Wnen the wou- r^'..c..ts tne mill 

lb 



lb vKiKipou or sLucked. bLaL-ki.;-.j is expensive and Lime- 
co;;Svir:u;uj , ivat it i:oips eUmmato iu.njus ^jrowth on tile wood 
causou hy moisture. Funcjas is very detrimental to the pulp- 
;uukcr ii tno decayed wood should go into tne digester. 

DE ii A R K 1 A G 



Jci.-aikx.u, ca.; ucconplishea ;jy a) lo^jci l\ _.. ^. 

o.-c a.;Gt:.cr, ij) i. i-^j.-.-prossureu water, c) kiiling -„Juco .jy 

i;-. ,(_-cc..o:.s su L:.ut Liic ;^ark ialls oil, or c) kr.ivc::;. To o.jlu^/. 
quality paper K:;.>ts ar.cj delects must also Ijc rcmo'/Oo . ou^k and 
caarred or c-.ocayoc: woocis, as statea above, ^re a .ac:\^cv to tne 
pulpmaKcr occaase what is not removed £ron. t.-.c wood oetore it 
IS rcQ xnto tno ciigester (grinder) consumes valuaolc space 
anu uses expensive chemicals unnecessarily in the i.low pit step 
or production. Bark also carries dirt into the pulp mixture 
w.Mch etiecLs t:ie quality ol paper. Bark tnat nas ween removed 
IS collected, dried, and pressed for use as luel to power some 
ot t:io processing inach i:iery . A spokesman lor Alton Box Bo^rd 
Cor.^pany, however, said hark has not beeii useia for fuel for 
many years. 



CHIPPING THE WOOD 

Logs are usually i^rought to the mill m four-foot sections. 
Alter Gcoarkmg, ti^e cnipper cuts the cores ot wood at 45* angles 
to insure tnat tiie fibers arc not too short. Tnc iengtn of the 
i._;jers ^3 important :.n tne mes'ning of paper. Sawdust ana slivers 
are troabiesomc as they are either too coarse or too long. 
Good paper needs c/^ips, uut sawdust can be used for the making 
of coarse paper. 



Vi".<. c;.ips i.-an ..c 'iroand farti:icr by ^oc oi a large, exijcn- 
otono, 3o:uoLir.it costing aS niucn as v^.jOO, w.^.r;-, i^ pressed 
u ..o. L.'.c wooa a.nJiat.. a ;r.*gc .iictai or wooou,. co.-.ta ^.■•.or . Water 
wasncs c;. rough tiic pulp a.nu sifts it tnrouj;. a screen. 



L.. i.;;is pru'/cfb r...-^ ceiiulose ii.i-'.-rs ^ru .rtcc r rum \.:>r 
.. . rcs^/., a. .a oup. Onc-t.ali c)i L:.c . ..l i..c woou 

s xOoi i;. tnis step, T.-.c ui'.j'jstcr , \v.,:j.. Ci.LiJS arc 
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(.•oorUHi wi.t:.o.;t cr,o;ii ,.cm 1 s , is enormoLiS, uoluuivj twcp.t^. -iivc tona 
oL 'i'tio p-il!) IS Led tiiiroucjii tiic Lop oi tho diqestor and 

coor-.cJ '.atior steam tor several hours. \o cinps will ren-.ain, 
only liquid and stick woods fibers, dark-colored like aspiialt. 
Tnroc cookiivj processes are used: sulphate, sulpnite, and 
soda - u.iV tnoy are not detailed m tnis unit. 



i^LOW I'X'f A\ii VvASiiiXG 

T.'-.o p.ilp js hlown ;jy steam pressure iro;;i tho ci. jester, 
t:;i:ouj.. !:;:c ;j low p^pes, into a pit vjhich is two -^imes larcjer 
t;.a:i t.-.c. ai-jestcr. Tnere the pulp is washed triOroucj;-. ly , as 
all laipuritjos must be eliminated until only pure pulp remains. 
A s;;-.all i.olc at tiie bottom of the pit allows water to aram 
Out but IS too small for tne pulp to seep ti.rouqi-;. 

VVas.:crs are equipped witi. two perforated sheets whicri hold 
t;:o Pulp. Suction draws out the liquid (organic .matter and 
car.'jonate of soda) , w'r.ich was previously adaed to the pulp, 
throu.jh the perforated sheets. During this step a cjreat deal 
of cnemical skill is required to insure successful addition and 
removal of all necessary ingredients. 



BLEACHING 

Paper color ranges from dark brown to pale yellow. 
KraiL paper is darK, but cnlorine addition i-^roduccs a ligntor, 
.jrig.'.tor paper. Bleacl;ing is accomplished i;i several stages. 
A dilute, c:. lor mo :.s added tiion washed away , and the pulp is 
Pu.mpcu into a oieacriing tov/er. There it is again treated with 
a cr. lorinc oioxide or a .jas less strong tnaa tne cnlormc 
solition. A dou;;Io treatm.ent is used for extra >origl,t paper. 
Again, tiie pulp is wasiied so tliat all chlorine is removed. 



AAoIilNG A.\D STORIMG 

Artcr rcpcatca Wab;.i the pulp tH:co;:,e.i " :j.;c'..'y v/Mtu and 
.:ran 4iar Llulty, Likc soap sads" . . . ;.^.ieLv-i i vc pcrcc.-.L v/atcr 
a;iu luvc percent pulp. It can now ,jO store.:; lur later isc . 



.... t...3 Stop i:\c. ■.■ariety oi paper w^int-.a . . t.-.^- i: u 
^jr^^., .:.-t asuaii:. pre.. ..cod . Howc-'er, ..;.c t.ajos oi v/ouui; <Jod, 



Liic .1 it'a<-i; I i^tuie, aiid Li.o coaum^j process also i\cip prouucc 
Various ouu results. Soiiio lactories use oi;ly one ocater, others 
use two. Bcatiivj makes tr.e paper strong, more uniforiu, a^ore 
opaque, ana less porous. Daring the beatmy step various 
ciioraicals arc added to the stock to produce diiierent kinds of 
paper. Dyes are added for coloring; fillers, sum as talc, 
clay, zinc, suip/iide, or calcium carbonate, are added for a 
s:uooti.-s..irLaccd paper; rosm and starches are aduco to produce 
wa ter-roi^c lient paper. 



aQ!<DAN iCEl'lN'KRY 

This process, na.aiod after its invG;;tor, Jordan, is ar.othcr 
step i;i lartner refiuinj tne pulp. The iibers are fui^bed and 
cut to roquiied decrees. As stated earlier ti.c quality of 
paper is dependent upon the lenytii of the tibers. 



POURDKINIER MACHINE 

Duri;uj this step pulp actually becomes wt^.at we know as 
paper. Tliere are several types of papermakin.j machines: 
a) cylinder, b) special paper machines, and c) Fourdrinier. 

Tne Fcirdrmier machine, named after its inventors, can 
;uake paper rancjin^j m thickness from light wcxqht to 16 point 
test (one point equals 1/1,000 inch). It moves at speeus up 
to 2,u000 feet per i-nnute. The Fourdrmicr macnine is divided 
into lOur sections: 1) wet end, 2) press section, dryimj 
section, and 4) calendar section. 

WET E.\D: Tiic stock I lows irom a heau;jo:-:, t;irouij:i a.-i arti- 
iicial passage way, called a cluice, to ti.c top of a moving, 
.jndlcss belt of wire clotr. . Tiiere a wci; of paper is lormed as 
tno water is removed irom tne fiuer by drair.agc and suction 

nOXOS. 

Pi-lb'bS .iECTION: 'i'.MS i.s faauc up or Lv;u or '.c prc:;s rolls 
to rc.no'-c j.uuitioi.ai W:xi.cr irom t;.o we;j anu tu fori:i s.,riac(. 
Ci.aractcrxSt ICS c;r. L>it;.cr s de oi tne paper. Ti^.c wt:t v/eiv .s 
mo^-cu Oi. tnrougn ti;e press by iclts. 

bi<if-hv' JECiM.O.\ : Ti. !.s section co. ^^r.sc.; ^v.-f; (...r .:.orc 
r. ict'o OI st'.a. r,-j-.(; Cited e-y 1 x : ;u<-'r s ana " Li >. ;j i^^^-, r i,l v.i clei^e 
to li.o ..catc'd suriaccs .jy means of canWiS .jr. or ic Its." 
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CAlJi.XDAK STACKS: TilC paper wimujs into a roll as leaves 

ti.-.o .-{lacuitie by raoaaii of one to three calendar stacks cq . -.pped 

witii a reel device. I'ne calendars smooth tne paper anu -.npri:;t 

the fmxsh or ^jlosa required to the surfaces. xMore firiisr, can 
be obtained by usiaij a super calendar. 



Source; SuLormeisLor , Edwin, T:,. i Story oi Pao cr. 



PAPKi<MAKING PROCESS 
(Coating Paper) 



One Side 




Coating Mixture 



Both Sides Adjustable 

Scjueeze Rolls 




Taken from: Fdwin Sutprmeister 
The Story of Papern.akinc^ 
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I'LOW CllART OF PAP l-RMAKING 



Ipstack Wood 



Barking 
Drum 



Chipper 




Screen 



^-v Digester 
/ Plow Pit 

/ or Tank 




Pulp Bleacher 
Washer 



cz: 




Washer 



/ 



Pulp 
torage 



Jordan Refiner 



Beater 




JJ 



Machine lieadbox 
Chest 



Drying Dry Calendar Stack 

Wet Felt Section,^ Felt Finish 



Dandv / U- J /-/ 




Suction 
Wire iMesh Roll 




Presses 



y Ree 1 

Dry Felt Steam- heated Rollers 



Fourdrinier Machine 



Taken from: Mont Stuac/tts Encyc lopedia > Nov. 14, I'JtB , 



Reeve ling 



Contrary to what many children may think, paper is not 
all alike when it comes to recycling. In a recyclinq center 
as Alton Box Company m Alton, Illinois, paper collected from 
residential and commercial establishments to be recycled is 
sorted according to color and texture. Sorting generally takes 
place before the paper reaches the plant. Newspapers, white 
wrapping paper, paper cups, and cardboard, etc., are all shreddea 
and bundled into giant vats containing water and chemicals 
depending upon tne type of recycled paper to be made. (i.e., 
newspaper anu white paper are not mixed because the quality of 
old newspaper is inferior to the heavier, stark-white paper) 
The giant vats stir this shredded paper, and all foreign objects 
are removed by a magnet-type strainer apparatus. Once the old 
paper has been decomposed into a foam-like substance, it under- 
goes the same type of processing as other papermaking. 

Recycling is very important, as 80 percent of the country's 
trash-disposal problems would be solved and the need for 
electric power would be significantly curtailed. 



Bio-deqradable 

Bio-degradable is the term applied to any substance which 
can be' reduced to its basic elemental components by biological 
action. For example, cellulose paper decomposes and returns 
naturally to the soil. The most frequent end products of this 
decomposition are carbon dioxide and water. 

The paper industry uses the bio-degradable principle to 
treat, waste products before they are released into streams 
and rivers in order to protect the environment. 



BRIEF BACKGROUND ON THE ECONOMIC ASPECTS OF PAPER 



There can be no doubt as to the value of paper in the 
United States economy as well as in that of the world. One has 
only to look around to see the paper products that nave been 
manufactured, the machinery used to manufacture them, and the 
employoer, needed to run the companies. Our ranking system, 
communications, consumer products, and edjcutionai sysLem are 
but a tew of tne areas that are vitally dopCwdGr:t. auor. paper. 
The Yellow Pages of any telephone oook w.Il jive a good indica- 
tion of the tremendous number of companies and industries 
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ooruioc'tod either uirocLly or indirectly witn paper manuiac tui .ivj 
proccayifuj, and distribution. 

The iniormation which follows was prepared by tne St. Reyis 
Paper Company. it illustrates the economic importance of paper. 
A variety of mathematical problems may be constructed by using 
t'iiia chart. 

THE PAPER INDUSTRY IN THE UNITED STATES 
Source: Let's Make Paper , St. Regis Paper Co. 

Total number of paper plants in the 

United States (est.) 500 

States containing plants 

Cities and towns with plants I,23B 

Numoer of employees in paper industry -,4^,^00 

Wages and salaries paid annually 

(including fringe benefits) $ 4 :^00,00J,000 

Annual v/alue of shipments $ l^j , OO J , uOu , 000 

Federal taxes paid annually (includes est. 

for mi lis. owned by non-industry firms). . $ bOO,vOO,jOO 



State and local taxes paid annually $ 2:^0, UOO, 



OOu 
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Capital spent tor new plant and equipment 

uetwecn 1^j47 and l^-.-j $ 1 , JOU , 000 , OUU 

Paper and paperboard produced annually 4 3,6jO,uOO tons 

Amount of paper used annually by each person 

m the United States i^OO pounds 

Woocj pulp produced annually J^,000,jO'J tons 

Palp produced annually from sources otiier 
than wood (straw, rags, cotton fiber, 

hemp, bagasse, and other grasses) 1,000,000 tons 

Reused pulp tiures, i.e., waste paper 0,Hjj,00J tons 

Amiudl Pa^iueiiLs i.or puipwood S i, j.jo , , 

Annual investmenc in research $ / j , .-'^j . <.Aj\j 
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USES Oi-' PULPWOOD IN Tliii UNITED STATES 
Soaroo; Faro, Peter and the Editora oL Time, Ti:e Forest 

Tons 

Paperooaru container i"^ — ~, 

iNewsprint 

I. , 2,010 

Book paper ♦ . i . i o 

^ i '--J i 2 

Construction board 

WiitiiKj paper •771 

Construction paper . 

p. , . ^ 1 . j::^0 

rapor oa.js ■ 

Toilet paper 

Wrapping paper ,37 

Paper towels 

Rayon ^ 

r, ^ ^ I 

i-dca.al tissues .... - _ 

V. . , 2 J 5 

Napkins 

2j!2 

SOURCES OF WOOD FOR PULP IN THE UNITED STATES 
Source: Suterme ister , Edwin, The Story of Papermakinc^ 

Coniferous trees are preferred for pulp wood because of their 
long fibers. Deciduous trees have short fibers. In papermakiny, 
long fibers are essential for stronger paper. Soil, water, trco 
cutting cell-wall structure, and chemical composition also control 
the length of fibers. 



Area 

Noartheastern States 
I i\.y . , Mass . , Maine , 
Eastern Pa , ) 



Soutficrn States* 

*Tr*is area in i'MD, 
produced :0/ oi tnc wood 
pulp in tnc U.S. 



b 



Type ol vVood 

a. white and red p^nc spru<*e, 
hemlock , and i ir 
nardwoods (d(?ciduous) : 
beech . birci;, maple- 
poplar, basswood 
c. softwoods (coniterous) ; tnc 
best trees m this area :*ave 
been depicted , 

a . pines 

o. hardwoods : red juni 
tupc lo sycamore , e im 
oak, etc. 



Kocky Mountain States 



No real "^rowt;: 
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There is a to.idcucy lor various yeographical regicns to nianutac- 
cure cliircrent grades ot paper. 

Example: a) Southern states - Kraft paper 

o) Massachusetts - rag-content writing paper 

c) Michigan - book grade paper 

d) New York - ground wood specialities 



CAREERS 



This section is to serve as exaraples for the teacher. 
Commercial Artist 

A commercial artist is engaged in a wide variety or occupa- 
tions. He can be salaried or work on a free-lance basis, selling 
his work to many different customers. Examples of the positions 
that may be held by a commercial artist are: illustrator, 
industrial designer dress designer, and interior decorator. The 
commercial artist may find reward in working as an illustrator 
tor books or magazines, creating window displays, or designing 
new products. He may create greeting card illustrations or design 
a "new look" for a boxed product. The requirements for becoming 
a commercial artist are a natural artistic ability and training 
in the elements of design, balance, contrast, texture, and color. 
Among specific skills which may be required are lettering, ciiart- 
making. and technical drawing. The commercial artist is a large 
consumer of paper products. Additional inJ-ormation on careers 
in this field can be obtained from: 

Philadelphia Museum Scnool of Art Artists' Guild, Inc. 
Broad and Pine Streets I2'j East 10th Street 

Philadelphia. PA 1^102 New York. NY 1000 J 

Driver - Truck or i-orklift 

A responsible person who has a good ariving record aiid has 
passed a state test lor a driver's license can usually qualify 
ror this position. He will also need to take a skill tcsL m 
truck and forklift driving for tne company wiio employs ni.Tt. 




Plant Operator 

A possibio career in the paper industry, including the field 
oi recyclmcj paper, is that of plant operator -.n a paoer plant, 
buch a ]ob involves grinding up waste paper aad addinu it to a 
ropulping vat. Here paper is dissolved so that the userul fibers 
can be separated from the undesirable elements. To perform this 

Most^?k^^" T^^^^""" ^° "''^^^ materials and read mstr u.^ents . 
Most likely a high school diploma would be required ror sue- a 
position and on-the-job training would be given. 

Sd Icsman 

With increased technology, mora and more uses are beinq 
found for paper. Thus more salesmen will be needed to advertise 
and move these products. The salesman can be either retail 
(dealing directly with customers), wholesale ( representinq 
companies by selling to retailers) or manufacturer's salesman 
(selling products that are needed in the manufacture of other 
products) More training is required if the salesman is dealing 
in specialized and technical products. Advancement within a 
company is often achieved by starting from the lower position of 
shipper or clerk. Additional information on selling can be 
obtained by writing to: 

Committee on Retailing Careers 
National Retail Merchants' Association 
100 West 31st Street 

New York, NY 10001 % 

National Association of Wholesalers 
1725 K Street, N.W. 
Washington, DC 2000S 
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INSTRUCTIONAL SEQUENCE 



Note: The amount ot time allotted to each of the five topics is 
left up to the judgment of the teacher as each class- 
room's interests may vary. 

Topic: History - Introduction to Paper 

Teacher Preparation 

1. Tlic tollowintj materials and information must be ready tor 
distribution and/or discussion proceeding the activities. 

a. Use maps and/or a time line with the overhead projector 
to trace the movement of papermakmg from East to West. 
(See Background Information pp 16a) 

Each child may be given an individual map and/or time line 
as well. 

b. Display of early writing materials (clay, stone, leaves, 
bark, rags, silks, papyrus) 

c. List of people who have been important in the papermakmg 
process 

d. List of terms with which the children probably are not 
familiar 

ACTIVITIES 

1. flave the students write biographies or plays about people 
who would not have been famous without paper. Examples: 
Walt Disney, Johann Gutenberg, Ben Franklin, or any authors, 
aritsts. musicians, etc. 

2. {lave the children research the origins of paper and paper- 
making. Have them trace on a map the civilizations that used 
paper . 

j. Have students use an ancient writing material otner tiian 

paper. They will ;.avc to create a tool to oe used witn this 
writing material. Suggestions: bricks bark, wood slate 
leaves, clay slabs. This activity lends itself well to tne 
outdoors . 

4. Discuss whether each of the following products adds ar.othcr 
use for paper or competes with the uses oi papoi': 



plasties, glass, wood, and metals. This activity may ae doae 
outdoors. 

V). Have the students hypothesize about how paper might be used 
m Liio future. Will there be any new uses, and what will 
be the consequences of these new uses? 

>, Have students research the process of the printing press. 
iMake linoleum or wood block prints. 

Topic: Process 
Tcacr.or Preparation 



1. Give stiideats the lIow chart from Background Iniormation. 
Go over the steps with them before seeing the film. Allow 
thio students to fill in the chart. Explain each step. 

2. Snow a i i Im called the Alton Story and/or Paper Making 
(see Bibliograpiiy) . 

i. Discuss the film with the children. 

4. Complete any of the activities desired. 

ACTIVITIES 

1. Find a wasp's nest outdoors to show the class how wasp 
manufacture paper (Hanna Woods has a nest). 

2. Have the students research the major steps in the papermkamg 
process. i'lll in a flow chart. (The teacner can reporduce 
tne chart witliout labels). 

3. Tiie children can research the forestry process. Go outdoors 
to oiaserve whenever possible. 

4. Have the students design a package lor a pothetical product. 
'Example: design a box for a new soap product.) It uoxes 
are also to be made, sample is shown elscwnere in trie 

ins truct ions . 

■3. Ti:e students may ijrir.g examples of wrapping paper decorated 
bags and cor:Sumer product packages from noaie ar.u mour.t Li, cm 
on the uullct.ir. ooard. 



Ootam a speaker. Suggestions: a) lorest ranger to uisc^ss 



mamtionance ot lorests or rc toresta tion ; b) conservation 
department:; c) employee ot a packaging company. 



/. Have students locate on a map the areas which they think 

supply our largest sources of wood. Also i^.ave the children 
point out those locations where paper mills would be located 
in relation to forests and water supplies. 

d. Experiment m makincj paper. (Two experiments follow: 
Experiment II is simpler) . 

•<. Researcr. the derivations of various colors (from vegetable 

ayes, originally) . See if the students can make tneir own dye 
colors outdoors. Tnen dye absorbent papers with the home- 
made dyes lonion skins may be boiled to extract a yellowish 
color; liciien can be boiled to give various shades of green, 
etc . ) 



HOW TO MAKE YOUR OWN PAPER 



Experiment I. "Do It Yourself Papermaking Kit" 

Source: L et's Make Paper , St. Regis Paper Company 

The ti.rill of creating your own kit for papermaking can be 
yours juSL by following tnese simple instructions. A few inex- 
pensive and easily available materials are needed to construct 
the kit. Use this list of materials as a guide: 

One piece window screen wire, 4" by b" 

One strip ot aluminum, 13 1/2" by 1" ;jy 1/8" tnick 

One strip ol. aluminum 22 1/2" by 1 1/2" by l/«" thick 

ijaking pans, approximately 7 1/2" by 11" and about 1 1/2" 

til ick 

cellulose sponge, approximately 4" by 0" 

'^""'''f-^ pieces tiiick ;.elt or closely-woven wool scraps, 

approximately 4" by n" 

'I^o pieces ot can'/as fduck or denim will do), approximately 

4" by " 

inixm.: contaii'.er, a plastic liquiu container or r.a ik 

ca L' tor. 

Oi'^e .-.iixi.'v; (;eater. either rod or spri;.g-type 

V-'-'o ijLock6 Ol wood, J " uy '" by j/4" 

0 ;". c c; L e c L r i c i r o .-. 

, Supply Ol pulp. I'or a supply ot pulp, wr^-LC to: 



Public Relations Department 
St. RGcjis Paper Company 

P.O. box 4910 or P.O. Box lD9i 

Jacksonville, Fl . 32201 Jacksonville, Fl. 32501 



i 'rame A 



Use the aluminum strip measuring 22 1/2" by 1 1/2" bv 1/0". 
To be sure that the screen and frame will fit/ the irarae' o • ould 
t>c constructed first. Lay out the pattern for tne frame on a 
sncet ot paper following the illustration on page 39. 

Mark a line 1/2" from the edge along the full length of the 
strip (Line E in the illustration). Now cut four triangular- 
shaped pieces along the edge up to Line E, spaced as shown on 
the illustration (A, B, C, D) . 

Place the paper pattern over the alumin'im strip and trace 
the design on the metal. Use an awl or other sharp instrur.ent 
lor marking. 

Cut the wedge-shaped pieces from the strip. Bend the strip 
along line E one section at a time, using a vice or straight edge. 
The strip can be easily bent if it is laid along the edge ot 
a piece oi lumber along Line E and bent into a right angle 
with another piece of wood. 

After the angle has been formed bend the strip at each of 
the wedge-shaped alots (A, B, c, D) to form the rectangular- 
shaped frame. The 1/2" overlap will extend around the last corner 
making the irame rigid. See illustration on page 39. 

Screen 

The screen siiould fit inside Frame A resting on ti.c lip 
formed around the bottom of the frame. Cut the screen wire so 
tiiat It rests snuggly on the lip but can be easily remo^/ed. 

Frame B 

Use tlio :iluniinuni strip measuring 1. 1/2" by 1" by 1/8". 
You will not need a paper pattern to make Frame B. Just measure 
and raark the sections d .rcctly .on the aluminum stro-p .see 
illustration on page 39, 

Aow bend tr.e strip at right angles at points A, 3, c and 
D to form tne rectangular frame. Here again a vise or straignt 
edge will insure an accurate bend. 
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Wood Blocks 



Usiny 3/4" board, cut two pieces measuring 5" by 
FcLt and Canvas 

You probably will be able to find scraps of felt or pieces 
of closely-woven, thick wool around the house large enough to 
make two pieces. 4" by . Cut two 4" by :• " pieces of canvas; 
or. II this IS not available, heavy duck, sailcloth., or deni.-n 
will sutficc. It the cloth is dyed, be sure it is cclor^usn; 
othcrwis.2 tiie color may transfer to your paper m the fmisniny 
process . 

Note: It is not accessary to follow these instructions 
"to the letter" when constructing the parts for the papermaking 
kit. Satisfactory substitutions can be made for any of the parts 
with a little experimentation. 

You may want to be a little more elaborate in the construction 
of the kit parts m your home or school worksnop. This is not 
necessary, however, and will not affect the quality of the 
finished sheet of paper you make. 

Directions 

Step One: Place the screen inside Frame A. Place frame B on 
top of the screen. Soak the sponge and two pieces of felt m 
water; then squeeze out as much water as possible. Fill the 
mixing container witli water to within 2" from the top. 

Step Two: Drop a supply of pulp about the size of a pmg 
pong ball, into the mixing container and stir tiioroughly Wi.tii 
the beater. Holding the frame over one of the baking pans, 
iramcd lately pour about two ounces of the pulp water mixture onto 
tiie wire screen inside irame B. (This duplicates the action 
oi: the paper machine head box, spreading the pulp mixture onto 
the Fourdrinier wire) . 

Tnc mixture sr.ould ue poured rapidly and distrioutea evenly 
over the screen leaving a mat of pulp with tnc fibers intertwiricd 
on the screen surface. 

It the mat oi. pulp is unevenly d istr ih .;r:ca on t:ie suriuco oi 
tnc v/irc slowly lower the wire into t;io pur. oi water ar.d ^xgglc 
.jcntiy rrom side to side in the water. iTnis corresponds to 
ti.e oscillating motion oi. the screen on a paper .oiaciiiiuj w:.±c:. 
scr"cs to dLStrioate pulp in an even layer una shakes oii 
Lace water . ) 



You may also Oijcam a smootncr mat oi pulp li you ^.iacc rrame 
A c;-; o;-iC' oi c;.o uiocks oI wood, thcr. pour the puLp-waLCiT mix- 
t...ro G:.to the screen. In this manner the water will flow tnrouyh 
Lnc screen more slowly, yivmg you time to agitate the screen 
ai;d rOi3ult±:.g in a smoother layer of pulp. 

otep Tiirec: Liit irame A, containing the screen and irame 
H, and place the entire assembly on the sponge m ul.c trypan. 

Place a iiuad on each side of frame A and, exerting pressure 
on Lraaio ii and rrame A, press down firmly and then release. The 
sponge wjI.1 aiJsorL. much of the water trom the mat ot pulp. This 
sLcp simulates the action of the air suction boxes beneath the 
screen wire on a paper machine, which literally pulls the water 
away irora tlie billions ot tiny wood fibers, leaving tr.em m the 
lorm of a very wet sheet of paper. 

Stop j-our: Carer ally lift frame B from tne wire screen and 
press ti;e scrceii 'up from below, separating it irom rrame A. Lay 
Lno screen, with pulp side up, on one of th.e pieces ot damp felt. 
Then spread the other damp felt smoothly over the wet sneet of 
pulp. 

Step i- ive : Place the felt-covered screen between the two 
wooden blocks m the dry pan and press down hard to squeeze out 
as muci'. water as possible. This performs the same function as 
t:!e press section of a paper macnine, which presses the sheet 
oetweer. the rollers. 

Stop Six: Remove tr.e top block of wood and careiully roll 
;.'ack t:.c top piece of relt i the felt next to tne pulp layer). 
Tne. aaiap shoot o; paper snoula now be sticking to tins relt; il 
.:oL i.olp start It wit:i your lingers. 

Stop Seven: i'lace a piece of the dry canvus on a v.'ood block 
an.j lay ti.o telt wit;; tne pulp side down, on top of t';\c catv/as. 
Place tr.c other wood ulock on also and again press down hard , 
trai'.s: crL\i_n J tne- wet paper to the dry can-.'as . Be especially 
Cure: .1 i;; pcelin'.; t-:o leLt orf tne wet papi r . here a^jai:. it 
niuv i'C noccbsary to ..elp start Lnc paper si,cct w±th yo';r r..ngcrs. 
Nov; place t;io otr.cr piece ol dry canvas on top or tr.c wet paper 
sncet. 

S;.cp bijnt: i''lacc tr.e pieces of can'/as v/it;; wet pap...r 
;..etv/con on a ;.iock o; v;uca . Pre -;-.ea t ' an cxcctric iron tc; ;-.;.ju. n:a 
.•■.eat vi.ne; i rot; l;,'- ca./.as until the sheet fjapcr is dry and 
crisp. T.-. ..V step sira^.tates tr.e dryer scct.c;.'. tne paper 
;:-.ac;. ...e w;.crc t;,o sncei or paper passes i.mcj-. .-.. a lo.n ; row or 
s'. ea::!-hr'utoa roi b; rs . 



You :.dvc !iow conipletGci the process of manuracturing a sneet 
oi paper. To prove how successful you are as a papermaker 
write your name on your new sheet of paper with a wall point pen 
or pericil. 
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1 1 lus ,ratiorus tor Papermaking Activity (i^xperiment I) 
(^'••■^'fco; Let's Make Paper . St. Regis Paper Co.) 



4 ] '2" 



b 1 /2 " 



4 1/2" 



b 1/2" 



1/2" overlap 



B 



D 



Frame A 





overlap 



Use the edge of a 
piece of lumber to 
bend the metal. 



frame B 
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Exporiinont ii. "Simple Experinieiit m Papermaking" 

Source: Herman and Nina Schneider, Science - Far and Near. 



Materials needed: 

Kmpty milk carton Eyg beater 

Piece oi ziylon stocking Two blotters 

Stapler Round glass jar 

Mixing bowl p^per handkerchief 

Step One: 

1. Cut otf the top of the milk carton and discard. 

2. Cut Liie bottom out of a milk carton, leaving a 1/2" border. 
The teacher should do this step, using a X-acto knife or 
other sharp instrument. 

3. Cut the sides away following the illustration on page 42. This 
IS the holder. 

4. Cut another piece that fits the bottom. Cut out most of the 
piece, so It looks like a picture frame. 

■3. Stretch a piece of nylon stocking over this frame and staple 

G. Put the frame m the holder. 
Step IVo: 

Tear 2 1/2 paper handkerchiefs into bits and put them into 
a bowl containing a quart of water. Beat the mixture with an 
egg boater until it is smooth. 

1. Dip the holder and frame into the bowl. 

2. Keeping the holder straight up, lift it out slowly. Let 
the water drip ut . 

■i. Gently lift out the frame from the holder. 

4. Put a blotter on the frame. 

'j. Roll it with a round jar. 

.>. Turn the frame over and gently pick it up. Your newly-made 
paper should remain behind on tl^e blotter. 
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7. Put anotiicr )jioLter on the new paper. 

b. Place a heavy book on top of the blotter. Allow your paper to 
ciry tor a day. You may speed up the process by pressing with 
an electric iron directly on top of the top blotter. 

•J. Pick up the top blotter. Lift the new paper from the lower 
blotter. You have made your own paper. 

Variation: Add dye (color) 

Add starch (smoothness) 
Add gelatin powde" (sheen) 
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BEST coFv miimi 

ILLUSTKATION FOR PAPEl^MAKING PROCESS, EXPERIMENT II 




eesT copy pmimi 

INSTRUCTIONS FOR ^L^KiNG THRKh-blMENS lONAL OBJECTS 



SQUARES 




\ 




Make 6 squares. 

Fold along dotted 
lines . 

Glue sides 
together. 

Finished product- 
box. 



It: 




Top 1 c : Varieties ai^d Uses of Paper 
Teacher Preparation 
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1. Set up a display showing different kinds of materials made 
from paper. (Examples: boxes, writing papers, household 
products, building materials). Observe the different 
characteristics of the paper used for each purpose. 

2. Set up a display of bio-degradable and non-bio-degradable 
paper materials. 

3. Set up a display of the kinds of paper manufactured and the 
best use for each type. 



1. 



7. 



ACTIVITIES 



Show the film Paper in the Round . This is an art film depicting 
the different shapes and sizes of paper and how they can be 
used . 



2. Discuss what a postal system would be like without paper. 
Plan a field trip to a post office. 

J. Have the students construct a three-dimensional object with 
paper. What kind of paper must be used? Will your construc- 
tion be strong enough to support light objects? (Note: 
This project is intended to show the students that all kinds 
of paper are not suitable for all purposes. Heavy, sturdy 
paper is needed to construct three-dimensional objects 
built to support small objects. For example, one-pound 
lightweight paper would collapse.) 

4. Have the children make a musical instrument out of paper. 

5. Encourage the students to invent or modify some physical 
education games played only with paper. (Outdoor activity) 

). Have the children devise a method of communicating on paper 
without a writing tool. For example, a code of puncned 
holes or shapes can communicate. Explain a computer punch 
card, braille symbols, or quipus (used by the Incas) . Place 
value (positioning) is important. 



Plan research projects for the students on paper dwellii.gs or 
paper products used in construction. Plan to visit a new 
housing development. 



44 



LU 



b. Have tiio cnildren write a story hypothesizing wnat the worla 
would be Like without paper. 

'J. Motivate the students to make cartoons out of pads of paper. 

Have the children pretend they are pieces of paper, describing 
all their qualities and abilities and stating their importance 
(Outdoor activity) 

11. Have the children write letters to paper companies and to 
tne government (federal, state, or local) to find out wnat 
kinds of products they make. 
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Have the students list everything they can make of paper. 
(Outdoor activity) 



13. Motivate the class to imagine the consequences if the entire 
world were made of paper. (Outdoor activity) 

Have the students experiment with difterent weights of paper 
m folding origami (see Bibliography). Have the children 
use various kinds of paper for painting with water colors, 
f mgerpainting, or drawing with crayons. Experiment with' 
the various papers bags to determine which kinds are stronger. 
(These activities should indicate to the students that dif- 
ferent papers have different uses.) 

Compare the quality of paper in an expensive book as opposed 
to a paperback book. (Uses are important here for economy 
reasons . ) 



Topic: Economics 

ACTIVITIES 

1. Take tlie class on a thirty-minute "Paper Treasure Hunt" 
outside the sr.ool building. Bring back all paper refuse 
found. 

a. Sort out the refuse by types of paper: color, texture, 
finish, etc. 

b. Weigh tne refuse, either altogether or as sorted. 

c. Discuss the following questions with tne children: 

(1) How long do you suppose the paper was outside.' 

(2) What type ol person might have put or dropped it 
outdoors? 



(3) Where do you think the paper came from originally 
(i.e., around a hamburger or cigarette pack)? 

(4) Can you suggest ways that merchants who seu'things 
wrapped in paper could help alleviate the littering 
problem? ^ 

(5) Do you suppose the paper will return naturally to 
tlic earth? How long do you presume the process will 
take? 

As a class project, take an inventory of the amount and tvpes 
or paper consumed per day in the school. The students can 
interview: custodians concerning paper proaucts in lava- 
tones, the lunchroom, etc.; secretaries about paper used in 
the otrice; teachers regarding paper used on ditto machine, 
etc.; otner students; the principal; etc. Have the class 
try to think of way3 to cut down on consumption. If 
necessary, ask such questions as, "can we switch to reusable 
clotn nor anytning? Stop using paper trays at lunch"^" 
Have ciiildrcn: 

a. Estimate the cost of the amount of pap=r used in the 
entire school in one day. 

b. Establish a ratio of number of sheets used to individuals 
in the school in order to figure out the approximate cost 
per person. 

Suggest that the children live for one day in the classroom, 
or at nome, or both, without using any paper or paper products. 
ioUow by having the children relate their activities in a 
paperless environment. 

Role Playing: Have a small group of children pretend they 
arc trees and others pretend they are a river. Where would 
paper mills be located in relation to trees anc rivers'? 
(Outdoor activ:-ty) 

Continue role play: Pretend that the trees have been cut down 
Why must they be replaced? How many years will it take for 
the new saplings to mature? What would happen to soil if 
telled trees were not replaced? How would industry be affected"? 
(Outdoor activity) 

Play the jamc "Paper Mill." (See directions, page 37). 

Have the students estimate the amount of board feet in a 
particular tree (seepage 47 for directio,-.s ) . Judge 

the amount of wood pulp that a tree wouici sunoly and the 

volume of papering reams that coula be produced. 
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Tiic .'iiuLit co;K'opL ui tills lesson is tliat the volume of lumi^er 
measured m ttic staaciaru unit of "board feet" may be calculated 
Lor any i^tandiULj tree. Two methods are suygested for constructing 
aev.cos to measure a tree's diameter. Expand the follow-up 
activities Lo include ti^^ee identification and methods or doter- 
iiiijiin^t tiie value of specific trees and wood types. 

Objectives ; 

L. To detornimo the diameter of a tree at a aist.a.;ce oz 
feet above tao q round. 

2. To determine the number of board feet in a tree by using the 
diameter and the numi^er of lb-foot lengths of usaole lumber. 

J. To uetermme the market value of a tree based on a given price 
per board foot. 



Concepts : 



1. In order to estimate the number of board reet m a standing 
tree, tiie diameter and number of usable 16-foot lengths of 
timber must be known. 

2. A biltmore stick is an instrument used to measure the 
diameter of a tree. 

J. Trees are s^old according to the number of board feet measured 
by the forester. 



Vocabulary : 

1. Board foot - a unit of measure equal to 1" by 
1" by 12". 

2. Diameter at breast height (DBH) - a point 
4 1/2 feet above ground level at which a 
forester measures the diameter of a tree. 

Materia is: h uiltmore stick, a hypsomcter, and a board foot 
chart (sec chart, page 57) 

I;.sLructionai Procedures and Activities: 

Allow pupils to v/ork m pairs or m small groups witi. each 
pupil h.avmg the opportunity to measure the tree wliile anotner 
records the data and assis'.s. Ask the st idcnts to uetermme tne 
diameter of a tree at a point 4 1/2 feet above tne ground using 
oitner or both of the lol lowing' methods: 
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Si;njjl.i 1 1 eg Method ; 



Cut a pj.ccG of heavy papor or flexible cardboard at least 
1 1/2 inches Wide and about 4b inches long* Starting at one 
cad of tins measuring tool, mark off units 3.14 inches apart 
(approximately 3 and 3/lb inches) and number these units 
consecutively. Use this tape measure to obtain readings in inches 
oi diameter. Before the students actually use the tape outdoors, 
allow Lime for practice in the classroom on waste baskets and 
other round objects. Discuss the results and compare measure- 
ments with those obtained using basic mathematical formula, 
d=c/rc (diameter equals circumference divided by 3,14) Be sure 
students understand why their tape measurements are accurate and 
know the underlying mathematical concept, (Suggestion: Two 
lonq pieces of masking tape with their sticky sides pressed 
together make a successful tape measure,) 

Diltmorc Stick Me thod : 

' I i 

Have the pupils cut out a heavy piece of paper the length 
and widch of a yardstick. A piece of wide masking tape can be 
applied to a yardstick instead. Glue the paper onto the yard- 
stick. If you wish, the stick can be varnished to make it 
weatherproof. Drill a hole through the center of the stick and 
insert a leather thong or piece of heavy twine. Knot both ends 
so that the distance between the knot is 25 inches. Hold the 
stick horizontally against the tree at a point 4 1/2 feet above 
ground level, Jsing the knotted cord as a measure, have pupils 
sight the diameter 2 5 inches away from the tree. Note where 
the left side of the tree lines up with the stick. This number 
indicates the diameter of the tree. Next, determine the height 
of usable timber with a hypsometer (see page 49) . A 
forester usually measures from a point one foot above the ground 
to the point where the main trunk branches or twists. 

Remember that a tree should be as straight as possible and 
free from damage to be valuable as lumber or as paper pulp. 
Using the measurements that have been obtained, refer to the 
board foot chart to determine the amount of usable lumber. 
Locate the number of l6-foot sawlogs along the left column and 
then find the diameter inches along the top column. The number 
at tiiG poir\t where the columns intersect indicates the number of 
board feet of lumber in the tree. 
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H'.-osonote l*s 



Objectives : 

1. To determine tnc height of an object with a hypsometer. 

2. To compare various methods of measuring vertical distance. 
Concepts : 

1. A hypsometer is an instrument used for determining heights 
of objects. 

2. An isosceles right triangle is one in which the two sides 
(legs) adjacent to the right angle are of equal length. 

Materials: Yardstick, 50-foot tape measure, isosceles right 
triangle cut from cardboard or some other cardboard hypsometer. 

Isosceles Right Triangle Method ; 

Construct an isosceles right triangle of cardboard with 
dimensions of 5" by 5" by 7 1/16". Select a trial distance from 
the tree to be .Teasured. Holding the longest side (hypotenuse) 
of your cardboard triangle to the eye, sight down the hypotenuse 
to the top of the tree. As you sight down the longest side, one 
of the equal legs of the triangle must be parallel with the tree 
trunk and the other leg should be paralled with th'? ground. 
Move forward or backward as needed until all the sides of the 
triangle are in position as described above. 

The height of the tree can be determined by measuring from 
the mid-base of the tree to where the sighting person is standing 
(the distance BC on sketch) plus the height this cardboard 
triangle is held above the ground (distance CE on sketch) . 
Therefore AB=BC + CE. 



A 




Y ardstick Method : »^'v»ou. 

This is a relatively easy method that is usually successful 
With students who might becoaie confused with some of the other 
concepts. Have the children work in pairs. Ask them to stand 
at a distance of Go feet from object to be measured. Then hold 
a yardstick, which has been marked off and numbered every 6.15 
inches, in a vertical position at a distance of 25 inches from 
the eye. Have another student assist m this deter.:;iAatioa . 
Slide the yardstick up or down until the top is in iir..- witr. tr.e 
top or the object. The position at which the lines of sight 
cross the yardstick marks the number of 16-foot lengths of the 
object. Multiply by 16 feet to obtain the height. 

ILLUSTRATION 0^ HCW TO RE-LABEL YARDSTICK 
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BILTMORE STICK SCALE 



FRir 



Yardstick Mark Tree Diameter 

5 7/16" 5.. 

7" 

8 8/16" . 10" 

9 15/16" 12" 

11 5/16" 14.. 

12 9/16" 15.. 

13 15/16" 18" 



15" 
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20" 



16 3/16" 22" 

17 5/16" 24" 

18 6/16" 26" 

19 6/16" 28" 

20 7/16" 30" 
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Topxc: Recyclmo 



1. Have the children decide how to set up a recycling center 
withm the classroom. This can be an on-going project 

A student data sheet can be kept to record the quantity of 
paper brought in by each student. If enough paper is 
collected, the students may take it to a Recycling Center 
or donate it to Scouts or other worthwhile organization. 

2. Develop art projects with used paper products eitner wrought 
trom home or saved from classroom usage. (Refer to reference 
books m Bibliography for instructions) . 

a. Origami - old papers, wrapping paper, colorful 
magazine pages 

b. Christmas tree - old Reader's Digests 

c. Collages - variety of old papers 

d. Paper mache'' - old newspapers 

e. Paper art show - assortment of as many different kinds 
of paoer as can be found 

f. Giant sculpture - old magazines with pages rolled up 
like a tube and glued together. (Result may be compared 
to a giant toothpick sculpture.) 

g. Colored chalk (wet) - old newspapers. 

h. Shapes and sizes - construction paper scraps 

3. Write a letter to your congressman trying to influence him 
to introduco or support legislation that would promote: 

a. Better recycling programs (more centers, collections) 

b. Removal from the market of colored tissue paper and 
toweling not dyed with vegetable dyes 

4. Bring packaging materials from home. 

a. Discuss possible replacements or substitutes for these 
packaging products. How much waste is involved? 

Is recycling possible? 

b. Examine the packages to see if they are biodegradable or 
are not capable of being recycled. 
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Topic : Careers Related to Paper 



Teacher Preparation 

1. Read and otherwise acquire knowledge about potential careers 
related to the processing, consumption, and recycling of 
papci . 

2. Set up classroom displays of materials and pamphlets availa- 
ble about some of these careers. 

3. Obtain addresses w. ere children may write to obtain additional 
information about careers that may interest them. 

(Merit Student Ency clopedia is an excellent source of such 
addresses . ) 

Activities 

1. Have the students make a career study of one vocation related 
to paper. 

a. Make a picture scrapbook from magazines, etc. 

b. Illustrc ce the scrapbook with their own drawings. 

c. Collect information for reports from encyclopedias and 
books . 

2. Arrange for a speaker in the area of forest management, or 
a forest ranger or conservation department employee. 



3. Visit a forest ranger tower. (A small tower is available 
at Rockwood Reservation.) 

4. Go into the woods. Have the students pretend that they are 
foresters who must select trees for cutting. The children 
will explain why they chose particular trees. 

5. Encourage the children to: 

a. Design packages jrqr new products to be put on the market 
Consider color, appearance, shape, size, material, etc. 

b. Alter the packages have oeen designed, employ salesmen 
to sell Che hypothetical products. Students can group 
lor selling individual products. The salesmen can try 
to Sell their imaginary products to their parents or 
neighbors, a questionnaire, such as a market research 
torm, can be devised oy the students to test the recep- 
tiveness of potential customers to their products. 



i?4 



o ♦ 



Construct a forest-saw mill-river complex out of paper 
mache ana materials collected from out-of-doors. 
(Outdoor activity) 

7. Presume that a student has just been appointed Paper Recycling 
Director ot a new environmental agency. One of his duties 
IS to devise a system whereby schools can serve as collec- 
tion agencies lor paper to oe recycled. The students can 
make a survey of the school, inside and outside, plan a good 
spot lor the deposits, and design attractive receptacles 
for the paper. 

At the end of this instructional sequence, give the Pre-post 
test again and fill out the form on the following page. 
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Return to: 
Mr. Verlin Abbott 
Administration Building 
45 5 N. Woods Mill Road 
School Chesterfield, MO 63017 



Teach er_ 
Unit 



Student post-test results will be grouped in the following manner: 
Hxamplo: 

Number of post-test questions give n 14 
Number of students Number of questions 



12 
11 
8 



answered correctly, 



13 
12 
10 



Number of post -test questions given., 



Number of Students 




.\unil)er of 
Quest ions 
Answered Correct 1 



Number of post-test questions given 



Number of 
Students 
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"PAPER MILL" 
A Game for Pour Players 
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Concepts : 



1. 



Paper mills are usually located near the source or wood, the 
rorests. They are generally situated on a river since water 
IS used in the papermaking process, and in order to utilize 
the river as a source of transportation. 

2. The papermaking process uses resources such as wood and water 
extensively. There are concurrent harmful effects to the 
environment, such as the disappearance of forests and possible 
pollution of the water. 

3. There is a time lapse oetween the chopping and processing 

OL the wood into paper. Many years are required to reforest 
the bulldozed woodlands. 

4. It is necessary to reforest the land to keep it productive. 

5. It is necessary and beneficial to keep a community balanced 
between families and forests. 



Foresters and owners of paper mills must make long-range 
decisions in order to continue making a profit from their 
land . 



Rules • 



Object: The object of the game is twofold. Each player should 
make as much money as possible in the operation of his forests 
and paper mill, and at the same time, end up with as many mature 
trees as he can. The winner will be judged by translating each 
square of dark green, mature trees into $5,000, and adding that 
amount to the profits the player has acquired. 

Families ; Famii each pay $2,000 upon entering the town 
(either at the bf ^^nning of the game or later), and each pay 
^^"2 on each player's turn. Hence, it is profitable to bring 

in ramilies at the beginning of the game so that the players 
will acquire some capital with which to start up business. It 
IS also beneficial to keep the families happy (not polluting, 
keeping a oa lanced community) so that they will not move away 
ana thereby stop paying rent. Whenever a fortune card tells a 
player that a family has moved away, all rent from that red 
square is stopped, and a brown square is placed on that property. 
A player may bring in up to 20 families if desired, but this will 
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gooa, Dut the rents are less.) 



(The initial 



It IS assumed the land is h.niH ! ^ family moves in, 

Atter a mill has bee" pirchased" °^ "omes. 

y«en) trees must be turned into th' °' """" "^"^ 
has a turn to keep !t operft^n ™! ^""^ ^l^i"" 

purchasing and pUn^nHe: e dim'': fn^lt'jT °' 
oi $1,000 per sauarp or- f ^'^^"^^'^"3^ that square at tne cost 

Cheaper at'th^li^^^burco" ld\^^cK?ire^^t:^h "'^^^ " 

etc. Wnen a player runs n„f "^""^^"^^ later because oi erosion, 

purchase trees tr^m othnr f '° "^'^ "^''^ "^H' he may 

number si,own oa the d ce ' \TtZ " °' ^ ^he" 

new trees irom another played T." ^"""'^ '° 

..venues may be collected o^that t^rn^ ' ^"'^ "° 

K^:.c^:rss^r^h:%^d"^-.^^ - ---- 

They mature into dark ar^pn "/ ? ^^"^ ^^"^^ $1,000. 

appear. .Here L^^'.^ria-tSre^^^^ds^^rL-e^^L:"""- ^"^^ 

;r;:r.:'-op:rtr^ f^t^- z^t^^^- in. 
ope^atio„^;r^o^;u„f . °r:d"' 

sq...are of dark green trees each turn' the'ii ^'"^ 

3) It is nof f^.i ) r ' ^ tamilies move away, 

lorever, and that player is out of the g^me. 

S^'^'^^^frf^are^'L"" ^''""^^ ^^^^^^^ unproductive 
the ,a„,o. and^ L'n" v rbe^^L^ed^r^r^pU^^i, " °" 

families, or as any source of revenue ' 

Financi al Trans act, i nng . Sinn^ hh«>.^ 

^^^^^^^^^^^^^^^^T^^ao on every pLC::."."'"^' "ans- 
t:,e easiest method to use The '"""'^i' 
sneet of papei <noney°by ^hermofaxin ? — Pagc 03, the 

runniny off 4o copied of the d tto ' ^ c°sh° t 

into paper bills m n, , = The sncets may then bo cut 

«0 copies Of each biU rf''^^ ^"=^^"^^-^1 yamc will have 

ot each bill. It the teacher wishes to make several 



..jame boards so that the entire class can play at the same time 
the appropriate number or bills will have to be reproduced. it 
IS suggested that a new thermofax copy be made for each game to 
insure printing clarity on the ditto machine. 

One player in each game should be the banker. All transactions 
take place through the bank or "kitty." wi^en the players earn 
money, through tamilies' rent, revenues from the paper mill a 
government purchase of property, etc., this monev comes from the 
bank. When players pay fines or purchase new seedlmas, that 
money goes into the bank. It would be too difficult and confusing 
tor each player to operate a separate tund for families, paper 
mill, etc. The use of the bank as a source of funds should be 
readily comprehensible to the children since it it similar to 
the game, "Monopoly." 

How to Play: 

At the start of the game each player has no monev . 

1. Each player may decide how many families he desires to bring 
into his town, and he may collect $2,000 from each family. 

2. Each player spins for a number; by multiplying $1,000 times 
the number shown, he finds the costs of a paper mill. Other- 
wise he may pay an outright price of $5,000. He must decide 
whether to pay $5,000 or spin before spinning, however. If 
he can afford a mill and desires it, he may buy one. He must 
feed It one square of dark green trees immediately. He may 
also purchase new seedlings right away. 

i. Draw no cards the first turn. On the second turn, and all 
succeeding turns: 

a. Draw a card and follow the directions. 

b. Collect revenues from each family ($500 per square). 

c. Feed the paper mill, if owned, one square of dark green 
trees . 

d. Buy new seedlings at a cost of $1,000, if desired. 
Otherwise place a white square on property signifying 
unforested land. 

e. Collect revenues from the paper mill of $2,000, when it 
has Deen fed one square of trees. 

f. Place more families on the property if desired, and 
collect revenues. 

4. The game ends when: The fortune cards run out; or when the 

paper mills of all players have closed down for two consecutive 
turns . 
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D . At the end of the game : 

a. Count up the number of squares of mature (dark green) 
trees remaining. Translate each square into $5,000. 

b. Count up the amount of money held by each player. 

c. Add the tree money to the. money held. The person with 
the most money wins the game. He has made the largest 
promts and has finished with as many mature trees as 
possible . 

Materials; The children may help the teacher make the parts for 
the game . 

1. Game board : The game board should consist of four plots of 
land, each plot containing 20 one-inch squares. The Doard 
should be drawn on dark green construction paper to represent 
wild iorests. A river runs througn the center of the board, 
where the mills are placed when acquired. Seepage 64, example 
ot the game board; it may be thermofaxed and run off on dark 
green construction paper. 

2. Colored squares : each one-inch square 
60 red squares - represent families 

80 light green squares - represent new seedlings 

4 blue squares - represent the paper mills 
40 brown squares - represent the unproductive land; when 
these are placed on the game board that section is out of 
the game. 

40 white squares - represent unforested land 

^- Dice or spinner: One die may be used if available. Other- 
wise a spinner may be constructed on a small card, with num- 
bers going only up to six. (See page 65). A pin 
should be stuck into the card, with a spinning arrow attached 
to It. 

4. Fortuae cards: These may be reproduced on index cards or 

on small pieces of paper. Pages 61 to 62 , which show samples 
of the fortuae cards, may be thermofaxed and then run off on 
a ditto machine in whatever quantities the teacher desires, 
depending on the number of games she wishes to make. 
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The yovortiment oilers to buy 
two squares ot' your forest 
to turn into a permanent 
National Wildlife Refuge. 
You may sell or keep the 
land. If you sell, you 
must place brown squares on 
that property. The Govern- 
ment will pay you $3000. 



RECESSION! SALES ARE DOWN! 

If you have less than three 
families, collect no rent on 
this turn. 



(2) 



(2) 



GOVERNiMENT REWARDS YOU FOR 
BALANCED COMMUNITY! 

If you have at least 12 
squares of forest and 4 
squares of families, collect 
$3000, (2) 



ALL NEW SEEDLINGS MATURE 1 



(2) 



THREE SQUARES OF NEW 
SEEDLINGS MATURE! 



(2) 



FIRE AT THE PAPER MILL! 

Pay repair costs of $1000 
(if you own a paper mill) 



(2) 



FO«i:ST FIRES CONSUME TWO 
SQUARES OF YOUR PROPERTY! 

Choices : 

1. Leave the ground alone 

2. Replant new seedlings at 
$1000 per square, 

3. Move in new families and 
collect $2000. 
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Unforested area suffers 
erosion and becomes unproduc- 
tive land. Place brown squares 
over the unforested property. 
It is out of the game. (4) 



FUNGUS DESTROYS WOOD OF ONE 
OF TREES! 

You may choose to do one of 
the following; 

1. Replant new seedlings at 
a cost of $1000 

2. Leave the ground unforested 
(no expense) 

3. Move in a new family and 
collect $2000 (2) 



TWO SQUARES OF NEW SEEDLINGS 
MATURE! 



(2) 



ONE SQUARE OF NEW SEEDLINGS 
MATURES ! 



(2) 



OIL IS DISCOVERED ON YOUR 
PROPERTY! 

You may choose one of the 
following : 

1. Sell the square of forest 
to an oil company for 
$bOOO 

2. Keep the forest. 

(If you sell the land, place 
one brown square over the 
property.) (2) 



*The number in parentheses in 
the lower right hand corner of 
each fortune card indicates the 
quantity of cards needed tor 
each "Paper Mill" game board 
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PAPER iMILL POLLUTES RIVER! ROCK CONCERT ON YOUR PROPERTY! 

i 

It you own a paper mill, you Collect $2000 rent for the use 

must choose one ot the following: of your area. 

1. Pay each square o£ 
families on your property 
$1000 

2. Lose two families. Place 
brown squares over the 
properties. (2) 



MERCURY FROM THE PAPER MILL 

POISONS fish: 

Choices : 

1. Pay each square of 
families $1000 

2. Lose two families; place i 
brown sqaares over their 
properties (2) 

} 

; 

penalty for unbalanced ; 
community: | 

I 
I 

If you have less than three j 
squares of families, the 
families are dissatisfied. 
Choices : 

1. Lose one family, place 
brown square over their 
property 

2. Pay each family $1000 (3) 



If you have ten families or 
more, the government punishes 
you tor having an unbalanced 
community. Pay the government 
$3000. (2) 



I 



STRIKE AT THE PAPER MILL I 

Collect no revenue from the 
mill this turn. The mill is 
closed down for one turn. 



(4) 



LOG JAM ON THE RIVER! 
Choices : 

1. Pay overtime to workers 
to eliminate the lam. 
(Overtime is calculated 
by rolling the die and 
multiplying che amount 
shown by $500) 

2. Close down the mill for 
one turn. Do not collect 
the revenues from the 
mill. You must make your 
choice before the die is 
rolled. (2) 



CAMPERS RENT YOUR PROPERTY! 
Collect $2000. 

(2) 
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LtSi COPY miimi 



SPINNER CARD 
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lo mm. Sound Films 

Paper in the Round (IJS; Art; Color; 11 minutes; McGraw Hill) 
Explains ana demonstrates how paper can be folded, cut or bent 
and then decorated to create many forms and shadows. Desjaned'to 
motivate and demonstrate creativity in paper cculpture. ^>;ailable 
trom County Audiovisual Department. 

Paper Makinq (ij; SS ; 22 minutes; Cor; BW) Relates the story of 
paper from logging operations in Michigan through the final 
testing of the finished product in research laboratories. 
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Trees to Paper . Available from Missouri Conservation Department. 
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American Paper Institues, 122 East 42nd Street, New York, NY' 10017. 

Soutnern Pulpwood Conservation Associations, 900 Peachtree Street 
N.E. Atlanta, GA 30309. 
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To obtain a supply of pulp, address requests to; 

Public Relations Department, St. Regis Paper Co P o Bov A.nn 
Jacksonville, FL 32201 or P o Rn^ i^oi d ; 

f.u. Box 1591, Pensacola, FL 32501. 
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mi COPY AlfAILItBti 



INDIVIDUAL RECORDS 
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be Recycled 



Paper Used Per Day 



1 Amount 
! : Pounds/Ounce<; 


■ - ■ 




y 


— — 












































Total 





Amount 
Date ^Lb./oz. 




— ^ i 




I — — 1 

i 










































Total ! 



ERIC 



70 



PAPER FROM HOME - TU BE RECYCLED* 



CLASS CHART 



(ion t 
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Wed. 
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A '\c,i](} 'ihould be available to weigh the paper. 
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Week of 



Numijer of sheets oi paper used in 
a day 



CLASS CHART 



Student .Monday Tuesday . Wednesday 
Br'O'.-'M , Sara; 15 



16 



13 



T 



Thursday Friday Total 



10 
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